| INTRODUCTION
Individuals with cystic fibrosis (CF), their families and caregivers, and health care providers have witnessed several decades marked by tremendous improvements in survival. In 2015, a major population milestone was achieved when the number of people living with CF into adulthood in the United States exceeded the number of children. No longer is CF a health condition of importance to predominantly pediatricians and pediatric specialists. Rather, the messaging to families of a newborn diagnosed with CF now addresses the eventuality of adulthood, and living with CF is a mantra that clinicians have embraced over terminology such as "suffering from CF." With these advances, however, remains the reality that living with CF involves significant psychosocial challenges, some unique to the experience of CF and others common to most chronic disease populations. In this review, we describe key psychosocial determinants of health in CF, describe psychosocial risk factors for worse health outcomes in CF, and outline potential strategies to address these challenges.
| COMMON PSYCHOSOCIAL CHALLENGES ACROSS THE CF LIFESPAN
From the time of CF diagnosis, families, and caregivers face psychosocial challenges that may impact health outcomes. Now that newborn screening is the primary avenue by which new CF diagnoses are made, many caregivers may receive the diagnosis before their child develops any clinical symptoms. Pre-symptomatic diagnosis has clear advantages in improving early life outcomes in CF, but may increase the emotional burden on parents and families. Positive newborn screening tests result in high levels of emotional distress in parents, particularly during the waiting period between receiving results and confirmatory sweat testing or evaluation in a CF clinic. 1 Primary care pediatricians also identify challenges in newborn screening diagnoses, including lack of CF-specific training and low confidence. 2 Current quality improvement efforts in CF newborn screening are focused on reducing parental and provider anxiety by streamlining referrals to CF centers and minimizing time from an initial positive newborn screening result to a confirmatory sweat test.
During early childhood, parents/caregivers of children with CF are tasked with promoting normal childhood development in the setting of chronic disease. This intersection can result in unique psychosocial challenges for family functioning. For instance, the focus on nutritional health in CF, particularly for infants and preschool children with CF, can augment existing challenges that parents have in terms of childhood eating patterns. Behavioral feeding challenges, including mealtime struggles, have been associated with poor weight gain in CF, 3 and many nutritional interventions for children with CF have identified behavioral strategies and therapies as key drivers of improvement. 4, 5 In addition, parents of children with CF experience disease-related "milestones" that could impact family functioning, adherence to treatment recommendations, and psychological health of parents and children alike. Adolescents with CF also may not feel comfortable disclosing their diagnosis to peers, and this may result in social isolation.
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Depression and anxiety among adolescents with CF is known to be higher than the general population. 9 All of these issues form the cornerstone for discussions during transition programs in CF, and need to be addressed through multi-disciplinary interventions throughout adolescence.
Many of the psychosocial challenges faced by adults with CF are similar to those experienced in childhood and adolescence. These include a high treatment burden, with estimates that routine CF care
can take upwards of 2 h daily. 12 Adherence to a complex, burdensome CF treatment regimen remains a concern throughout adulthood. Mental health co-morbidities such as depression and anxiety are common among adults with CF and may negatively impact respiratory and nutritional health outcomes. 9 Unique to adulthood are some of the adult milestones that intersect with chronic disease. These include educational and vocational achievement, family planning, social support outside of the family, disease disclosure to peers and employers, and sexual and reproductive health concerns. As CF lung disease accelerates, symptom management, disability, and end-of-life decision making also augment the psychosocial burden of living with CF.
| PSYCHOSOCIAL RISK FACTORS THROUGHOUT THE LIFESPAN
Living and growing into adulthood with CF has become a reality for most people impacted by the illness. Yet, the symptoms and treatments required to maintain health have remained complex, time consuming and result in a debilitating effect on the daily life of the individual and often their family. 12 Individuals typically benefit physically as a result of improvements in their psychological health. 13 Given the heavy burden of CF, psychosocial functioning is an integral component of one's overall health and wellbeing and has led to a need for increased understanding of the risk factors associated with living with CF. A clear understanding of these risk factors leads to a more sustainable approach to implementing interventions and strategies to overcome the identified risks. Still, further work is needed to better understand triggers for onset of mental health symptoms in people with CF and their caregivers, plus implementation of flexible and effective interventions to treat them.
| Mental health

| Family functioning
CF is one of the most challenging pediatric illnesses for families to manage. 25 As children become adolescents and move into adulthood, the environment in which they live is known to play an important role in their health outcomes and wellbeing. 26 There has been a wellestablished association between family functioning and treatment adherence in many pediatric chronic conditions, including diabetes and asthma. 27, 28 While less work has been done in CF, there is encouraging evidence to suggest the same link exists between adherence and family functioning in CF. 29, 30 An exploratory, mixed-methods study to determine the level of family functioning specific to mealtime among families with a child with CF found results consistent with other studies, suggesting that family functioning was poor across almost all types of functioning except that which measures task-oriented types of behaviors. 31, 32 This finding suggests that families may feel required to be more structured in their interactions to complete all the necessary aspects of caring for their child with CF, at the expense of more emotional and social aspects of family functioning. 31 In the study by Everhart and colleagues, 31 lower levels of family functioning were present among families in lower SES categories. Socioeconomic status has been shown to be associated with parenting behaviors, psychological stress, and disease burden, which may all impact family functioning. 33, 34 Family functioning has been found to be less of a risk factor for long-term health outcomes and well-being in CF as the child matures and grows into adulthood. 31 It is important to incorporate familycentered care in the diagnosis and treatment of children with CF to reduce the long-term impact of poor family functioning across the developmental trajectory. Early family-based intervention, including the identification of significant parental mental health needs, during the toddler and preschool years may enhance family interactions over time and mitigate this risk.
| Self-efficacy
Self-efficacy is defined as an individual's belief in his or her ability to perform the actions needed to accomplish a given task. 35, 36 Research has shown that self-efficacy beliefs are related to whether a person will attempt to perform a task and to how long he or she will persevere. This is relevant when considering the rigorous, daily and time consuming aspects of care that are asked of those living with CF. 37 Those individuals with low self-efficacy are less likely to tolerate the indefinite expectation of care and disruption in their life caused by CF.
Self-efficacy is closely linked with self-management, defined as the necessary skills and activities an individual learns to control symptoms of a chronic disease and improve their quality of life. 38 Self-efficacy has been directly linked to adherence to one's medical regimen, health behaviors, effective pain management, and chronic disease management in adolescents living with illness. 39 Self-efficacy is highly correlated to self-management and the performance of routines and tasks to maintain health in CF. 37 Because it is possible to enhance a person's self-efficacy beliefs via a variety of behavioral interventions, it is important to reliably assess this construct to promote better self-management and resiliency. Selfefficacy beliefs are often measured by asking individuals to estimate their confidence in being able to perform specific behaviors across multiple contexts. 37 For example, someone with CF may feel more confident in their ability to manage all aspects of their daily care during the weekend, but would judge less confidence in completing treatments during the week, when experiencing more stress and feeling busy with demands of work/school. Education and support of patients with CF should include an emphasis on promoting confidence, motivation, and problem solving barriers in order to maintain or improve self-management via one's sense of self-efficacy. experience, known to be beneficial across many illness populations, is severely reduced in CF. 40 Newer technologies such as internet based forums, and social media, circumvent existing infection control barriers to social contact in CF, and may prove critically important as social isolation in people living with CF has been linked to an increase in many risk factors, including mental health problems. 41 On the contrary, research across chronic illness populations has shown greater levels of social support are associated with fewer depressive symptoms, higher levels of self-efficacy, greater adherence to medical regimen, and better overall quality of life. [42] [43] [44] Adolescents living with CF have reported feelings of social isolation from peers, including feeling ostracized due to peers avoiding contact because of increased coughing and differences in physical appearance (eg, finger clubbing). 45 Children and adolescents with CF experience frequent absences from school due to illness and hospitalizations, which makes it harder to establish friendships and increases feelings of loneliness and not fitting in. 45 Individuals living with CF are also asked to avoid environmental situations (eg, environmental contaminants, hot tubs) that can cause increased health risks, further separating them from the common settings and experiences of peers. 45, 46 Addressing social isolation in individuals living with CF is critical. Social support experienced from friends, or others with a perceived ability to understand one's experience, is known to positively impact adherence to medical care and quality of life. 41 Healthy development and functioning across the lifespan is characterized by social connection and perceived support by others.
| Social isolation
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As CF can disrupt this experience, reducing the isolation frequently experienced by individuals living with CF is critical.
| STRATEGIES TO PROMOTE RESILIENCE AND OVERCOME CHALLENGES
Efforts from the CFF targeting assurance of mental health guideline implementation for people with CF, partnering between patients and care teams, and research strategies for improving treatment adherence, are all aimed toward overcoming psychosocial challenges in CF.
As described above, the addition of the mental health coordinator role in care teams is implicitly aimed toward improving screening for 
| Coping
Broadly, the coping mechanisms and styles employed by individuals living with chronic illness are believed to serve either as a buffer or risk factor for psychological problems and poor health-related quality of life. [47] [48] [49] Passive or avoidant coping strategies (eg, disengagement, self-distraction, substance use) have been shown to be associated with increased risk of mental health symptoms and lower quality of life for individuals with CF. 48 These coping styles result in efforts to divert attention away from the illness and promote poorer self-efficacy. 50 In contrast, more active coping styles such as acceptance, seeking, and maintaining social support, and planning have all predicted better quality of life and improved self-management in adolescents and young adults with CF.
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These more adaptive coping styles have also been associated with other positive characteristics such as hope and optimism and an ability to relieve the risk for depression and anxiety, often implicated in psychological, and medical morbidity risk.
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| Promoting resilience
Resilience is defined by the American Psychological Association (APA)
as the process of adapting well under adverse circumstances or significant stress. 54 Because of the continuous need to confront uncertainty that comes with living with CF, many individuals experience emotion regulation strategies that contribute to resilience and acceptance of one's health. 49 However, as we describe, the psychosocial stressors of living with CF over an improved lifespan are increasingly complex. Strategies to promote resilience and disease
TABLE 1 Strategies to promote resilience
Strategy Definition
Make connections • Good relationships with close family members and friends are important.
• Accept help and support from others.
• Joining and being active in groups (faith-based, civic groups, etc.).
• Help others in their time of need.
Avoid seeing crises as insurmountable problems
• Focus on what you can control.
• You can change how you interpret and respond to stress.
• Look to how things may improve in the future.
• Acknowledge subtle ways you might already be dealing with stress.
Accept that change is a part of living
• Accepting circumstances that cannot be changed allows you to focus on things you can control.
Move toward your goals • Develop realistic and measurable goals.
• Do something regularly, even if it seems small.
• "What is one thing I know I can accomplish today that helps me move in the direction I want to go?"
Take decisive actions
• Act on problems and stressors rather than detaching or wishing they would just go away.
Look for opportunities of selfdiscovery
• People learn from and find evidence of growth as a result of stress or loss (eg, better relationships, new sense of strength, increased self-worth, heightened appreciation for life, spirituality).
Nurture a positive view of yourself • Develop confidence in your ability to solve problems.
• Trust your instincts.
Keep things in perspective
• Even in the face of pain and significant stress, try to keep a long-term perspective.
Maintain a hopeful outlook • Optimism allows you to expect good things will happen in your life.
• Visualize what you want rather than worry about what you fear.
Take care of yourself • Pay attention to your needs and feelings.
• Engage in activities that you enjoy.
• Exercise regularly. Table 1 ).
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Personal practices to improve health and resilience may also include techniques such as spiritual coping, meditation and/or meditative movement (eg, tai chi). Of these, spiritual coping has been most researched in CF. Spiritual beliefs can help provide a framework for making meaning of experiences, increase social support and sense of belonging, and can play an important role as a coping strategy to manage aspects of chronic illness. 55, 56 The presence of positive spiritual coping, such as praying to get better, is associated with better emotional functioning in youth with pulmonary and other disorders. 57 Among adults with medical illness, positive spiritual coping has also been associated with better health outcomes, including improved postoperative cardiac functioning 58 and lower rates of mortality. 59 A study evaluating the relationship between spiritual coping and subsequent changes in pulmonary function, malnutrition, and hospitalizations over a 5-year period in adolescents with CF found that positive spiritual coping was associated with slower decline in pulmonary function, stable nutritional status, and fewer days hospitalized. 
